For |Ψ an eigenfunction of the Hamiltonian operatorĤ =T +V , whereT is the kinetic energy operator andV the potential energy operator, the following relations between expectation values are satisfied:
Consider a N -particle Hamiltonian
H =T +V (1) whereT
is the kinetic energy operator and
the potential energy operator. Here x = (r, σ) is a compound variable for the spatial and spin variables. The operatorû is a two particle Hermitian operator that acts on the spatial and spin variables of the particles andV is a single particle operator. If |Ψ is and eigenfunction ofĤ
the following relations between expectation values are satisfied:
To prove these relationships we introduce, for convenience, the following notation: For arbitrary operatorsÂ, andB let
Note that there is integration over N − 1 sets of variables only. We also usê
Let the operatorV =û+v depend on a parameter γ. For notational convenience
In the following we assume that both δV andV are Hermitian. It follows from (3) that
Now consider the expression ∇. Ψ|∇ĤδΨ , which after a bit of algebra can be expressed as
From Eq. (8) it follows that
and
From Eqs. (9) and (11) we have
The last line in (12) can be expressed as
Using Eq. (8)
The last two lines in Eq. (13) can be simplified:
Using Eq. (8) we also find that
Using Eq. (8) again we get
Combining Eqs. (12-17) and their complex conjugates we finally find
From the Helman-Feynman theorem [1] we know that
and form (18) it follows that
Now multiply Eq. (19) by − N 2 and integrate over x. Recalling that the eigenfunctions have symmetry in the exchange of variables, for bosons and fermions [2] , this leads to
where has the usual meaning,
This proves Eq. (4). Equation (20) can also be written as
which is the proof of Eq. 
n =0
Ψ 0V |Ψ n Ψ n |V Ψ 0 = 0.
In conclusion, completely general relationships between the expectation values of the kinetic and end potential energy operators of a Hermitian operator of the formĤ =T +V have been derived. The relationships may at first seem like mathematical peculiarities, but may have a deeper physical significance.
